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In his When Did I Begin? Another Critical Response to Norman Ford, Dr. Paul Flaman (Linacre Quarterly, November 1991) develops many of the criticisms of Fr. Ford's arguments. However in the process he endorses the view that a spiritual soul is infused at syngamy.
I have difficulty with this view as it ignores the existence of the human zygote in the 16 hours or so of development between the time the cells of the sperm and ovum have fused to form one cell and syngamy. The Parliament of the State of Victoria in Australia has legislated to allow the human zygote to be created for experiments until the end of this stage of development. Hence the issue is not irrelevant. A second difficulty is that I find the notion of infusing a soul to be incoherent. Infusion is something that happens as a physical event. If the soul is the form ofthe body, what was it that was dynamically organized and what gives it its form prior to this so-called "infusion"?
The concept of infusion of a soul can only apply to a dualist concept of the human person.
In order to give a clear answer to the question When Did I Begin? it is important to accurately describe the process of the fusion of the cells of sperm and ovum, that is, the process of fertilization.
A description of the process of fertilization Fertilization follows insemination (the bringing together of sperm and ovum) and the attachment of a number of the sperm to the zona pellucida. The sperm proceed to penetrate the zona by a mechanism which is thought to involve the proteolytic digestion of the zona by enzymes located on the inner acrosomal membrane and the physical activity of spermatozoon. I The next stage is the eventual penetration of the zona pellucida by a single sperm which then attaches itself to the cell-membrane, at which time the cell-membrane changes (via the migration of cortical granules to the periphery of the ovum) so as to prevent the penetration of other sperm, the latter then being absorbed into the zona pellucida. Linda Mohr and Alan Trounson 2 describe this process in the following way:
After penetration of the zona pellucida, the spermatozoon enters the perivitelline space (PVS) prior to fusion with the oocyte. Physical activity of the spermatozoon may then cease and the oocyte plasma membrane engulfs the sperm head, drawing the entire spermatozoon into the ooplasm in a process similar to phagocytosis. No supplementary sperm are seen in the PVS of monospermic ova, although several can be seen in the PVS of polyspermic ova. 3 Sperm binding to the oocyte plasma membrane triggers release of the cortical granules, the contents of which prevent further penetration at the level of the inner zona and plasma membrane.' Ruth E. Fowler and R. G. Edwards describe the process in the following way:
. . . the ultrastructural changes occurring in the gametes at fertilization are now known in some detail. The outer acrosomal membrane and plasma membrane fuse and vesiculate as the spermatozoa pass between the cumulus cells, changes that probably facilitate the release of hyaluronidase and other enzymes .... Different enzymes are evidently released from the spermatozoon for its passage through the zona pellucida .... The plasma membrane in the postnuclear cap of the spermatozoon fuses with the plasma membrane of the ovum to effect entry of the spermatozoon.'
Thus the process of the penetration of the cell membrane may be described as a process in which the sperm cell-membrane and the ovum cell-membrane open toone another so that the contents of the head of the sperm are released into the ovum cell. The sperm cell ceases to be identifiable at this point, its tail and membrane being absorbed into the membranes of the ovum, and its contents mixing with the contents of the ovum.
Following the absorption ofthe sperm cell contents into the ovum, the ovum is still undergoing maturation with the process of meiosis, by which the cell becomes haploid, coming to completion. 6 The process of meiosis is comple~ed when the second polar body is expelled leaving the ovum in a haploid state, with its chromosomes reorientated on the metaphase spindle. A nuclear membrane then forms around the female chromosomes to create the female pro-nucleus. 7 At the same time as the haploid pro-nucleus from the ovum is being formed in this way, the male pro-nucleus forms following the decondensation of the sperm head and the construction of a nuclear membrane around the male chromosomes. 8 The cell at that stage consists of the cell-membrane, surrounded by its zona pellucida, and containing the two pro-nuclei and the cytoplasm which is a highly organized and compartmented structure, the major identifiable parts of which are mitochondria, the lysosomes, the ribosomes, the endoplasmic reticulum and the golgi apparatus 9 , as well as the microtubules and microfilaments and a large stock of appropriate acids and enzymes. lO The two pro-nuclei, each containing a set of chromosomes, are drawn together, their membranes dissolve and syngamy occurs as the two sets of chromosomes come together on the metaphase plate for the first time.
The newly formed set of chromosomes is then copied in a process called "mitosis" in which each chromosome or double helix strand of DNA separates and serves as a template for the formation of a complementary strand. Following this process of replication the two sets of chromosomes form into two nuclei, August, 1992 and then divide to become two separate cells -the first replication. And so it goes on.
The beginning of a new human fife
What is clear is that there is life throughout the process, in the sperm, in the ovum and in the embryo. The crucial question for us is not when life comes into existence, for it is clear that life is simply continuous in the several processes which occur. The crucial issue for the distinction between contraception on the one hand and the destruction of a human life on the other, would seem to be the point at which a new human life comes into existence.
Until recently, most have simply referred to a new human life forming at fertilization. The more recent approach is to try to unpack the process of fertilization to determine more precisely when an individual human life comes into existence.
In examining the stages as they are described above, one can see why syngamy may have attraction as a marker event for it is the first time that the chromosomes from the two gametes are brought together in the same nucleus and the cell has a single, unified nucleus. Since we are looking for unity and organization, these factors are compelling. A single unified entity exists at that stage which is so organized as to have the capacity to develop as the kind of being which has that collection of attributes which is described as human, etc.
The question is, however, does it exist before that time?
There is no such distinct entity organized toward further human development existing prior to the release of the contents of the sperm into the ovum. The sperm and the ovum are distinct entities prior to that stage and neither has the organization required for human development. They are distinct, even though proximate, and each needs to be fused with the other before further developments can occur.
However, when the two membranes open to one another and the contents of the sperm are released into the ovum, the sperm loses its separate identityll and the ovum gains a capacity which it did not have while simply an ovum, that of developing as a human individual. Prior to that stage there is simply sperm and ovum, each having only a part of what it takes to develop as a human individual. After the release of the contents of the sperm into the ovum there is a great deal more.
The two cells (sperm and ovum) have become a single cell containing many interacting components which by their interaction have the capacity for organizing all the subsequent stages of human development.
The next stage is the stage at which the pro-nuclei unite and the genetic structure of the new individual is more apparent, but nothing new has been added that did not already exist in the cell before syngamy -the genetic constitution was already present within the cell. Prior to syngamy one could, if one were clever enough, ascertain whether or not the individual was male or female, eye-colour, hair-colour, and all the other genetically determined characteristics. There are already 46 chromosomes present, 23 from the mother and 23 from the father, and exact copies of each of these 46 will be produced in every cell of the adult. The organization which eventually makes syngamy occur is in place and working as soon as the contents of the sperm and the ovum commence interaction, following the release of the contents of the sperm into the ovum. Syngamy involves no new chemical process nor a shuffling of genetic material, it is little more than the juxtapositioning of the two sets of chromosomes which already existed and had their role pre-determined before the juxtapositioning takes place.
The crucial point is when the ovum and sperm gain the complete capacity to develop as a human individual and the process of the development of a human life begins. The event which seems to be the best marker for that commencement of a life would be when the sperm and the ovum lose their identity in the mixing and interaction of their contents.
An ovum and a sperm separately are merely living cells, but following the mixing and interaction of their contents they form a single living entity which has ./ the organization which will bring about not only syngamy, but all the other developmental events of a human existence. Neither the sperm nor the ovum had that capacity prior to becoming unified as a single cell. Thus it seems true to say that a new individual comes into existence following the release of the contents of the sperm into the ovum and the radical change to the ovum and the sperm such that together they form a single entity which is so organized as to require only the provision of nourishment and a favourable environment for it to reach human adulthood.
Syngamy is a state of greater resolution of the cell structure in the unification of its nucleus, but that resolution happens not by the addition of anything to the cell but through the organization which is already present in the cell. Syngamy is of significance only as the stage at which the pro-nuclei fuse, an event which was determined at the time that the contents of the sperm and ovum commenced interaction following penetration of the ovum cell-membrane. The argument for adopting syngamy as the point of origin of a new life would seem to depend on identifying the two pro-nuclei as separate entities rather than as parts of a single entity. This could only be done, however, if attention were not paid to the structural and organizational functions of the entire cell as an entity. Biologically, the nucleus has no developmental capacity unless it forms part of a cell. It would seem that it is the cell (including its nucleus or nuclei as part[s]), and the cell's capacity for human development which are crucial.
The process of fertilization may be defective or there may be other damage which results in the failure of the fertilized ovum to develop normally, such as the formation of an hydatiform mole, or in its failure to develop at all. 12 However, that the process of life may be interrupted is not unusual: illness and death can strike at any stage through life.
Similarly, the fact that contributions to the new cell by the sperm cell or the ovum cell may be traceable and identifiable is oflittle significance. Theoretically, at least, a geneticist could trace and identify the genetic contributions made to any human person by each parent.
There are no grounds for asserting a precise hour at which a new individual comes into existence following insemination. Events depend on many chance factors or on the decisions of experimenters. 13 The timing would be dependent on the method of insemination used. For instance, the new procedure of microinjection by which fertilization is attempted using immotile sperm (from a man who was infertile for that reason), would appear to bypass the stages at which the sperm penetrate the zona pellucida and attach themselves to the ovum cellmembrane. In the latter case, the coming into existence of a new human life could be presumed to occur more quickly.
Given that a marker event is required and given the presumption in favour of human life, a human life can be presumed to ha ve come into existence in the events immediately following the release of the contents of the sperm into the ovum or "sperm penetration." In those terms, it would therefore constitute experimentation on a human embryo to experiment on the product of human insemination after the stage at which the contents of the sperm are released into the ovum.
It is worth noting that in the English edition of Donum Vitae, the zygote is defined as the cell produced by the fusion of the nuclei of the two gametes. However, the later, authoritative Latin version does not refer to the fusion of the nuclei but the fusion of the two gametes (Zygotum est cellula orta a fusione duorum gametum}.14 The fusion of the two gametes would seem to have occurred when there is no longer two cells but one cell and that occurs approximately sixteen hours before syngamy. Syngamy, the fusion of the pro-nuclei, is a stage in the development of an individual who is already nearly a day old. remarkable precision and the latter is excellent evidence of the organization which has come into existence. From that stage on events are predictable and the failure to develop further appears as a defect in an organized process rather than simply a result of a random or chance set of occurrences. Until that organization comes into existence, many chance factors are at work, as is shown for instance by the number of sperm that have entered the zona pellucida before one becomes the first to work its way through to the cell-membrane and attach itself to it.
14. AAS 12 January, 1988, p. 78.
